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Dan Culbert – Horticulture Agent  Okeechobee, FL 

This presentation was modified from a program originally developed 
by Sarasota County’s  Urban Horticulture Agent Patricia Porchey

and retired Extension Director, Michael Holsinger

Program about how plants survive and reproduce

Concentration is on flowering/fruiting plants
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Seeds not typically true to parent (true natives best results)

Develop new features

Least expensive method

Plants were dependent on whims of weather and nature - Water, Wind, Fire
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Success dependent on attractiveness to pollinators
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The top illustration shows a “perfect” flower because it has both male and female 
parts 

Stigma – many shapes, sizes, colors

Filament – 1 or many

Pollen grains – usually orange or yellow – produced on anthers;  pollen tube grows 
through the pistil

Imperfect flowers - Female & male flowers at bottom: 
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Atemoya flower opens first as a female flower for approximately 36 hours and later 
as a male flower for approximately 12 hours.

Atemoya flower pic   http://www.quisqualis.com/sgapjoyanno.html
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A male papaya is distinguished by the smaller flowers borne on long stalks (left). Female 
flowers of papaya (right) are pear shaped when unopened, and distinguished from bisexual 
flowers which are cylindrical. 

Bisexual flowered plants are self-pollinating, but female plants must be cross pollinated by 
either bisexual or male plants.

Fruits contain seeds according to how pollinated:

bisexual flowers: fruit seeds are 67% bisexual, the rest being female. 
bisexual flower with a female flower: fruit seeds are 1/2 female and 1/2 

bisexual plants. 

bisexual flower with a male flower: fruit seeds are 1/3 female, 1/3 bisexual 
and 1/3 male 

female flower with male flower:  fruit seeds are 50-50 male and female. 

7



8

� � � � � �
 � �� � �� � 
� �	 � 

�� � 
 �� �

� %
� � �� "
� � � 
�� � 
� ��� � �
 �� � � � � � 
 �� �
� / � ��� � � �
 �
� � � 
&�� � �� �� � � � �
 �



9

%� � � � �	 � 

�� � 
 �� �

� #
� � � � �� " �� � � 
� � �� � � � �

 � �� � �� � � � � 
 �� 
�

� � � � �� 
 � � � � �� � � � � � �� � �
� � 

�� � 
 � � � &�� �� � &�� 
 �

� � � � � 

 � ��� �� �� � � � �
 � �.
� �� � � � � � 
 �� � � �� 
 �� � �� � �

 � � �� � � � �� 
� � 




10

#
� � � � �� � � � � 
�	 � � 
 � � � � '
� � � �� � ���	 
 � � � �

� � � � �
� � � � 
 
� �
� � � 
 
 � � � 
�� �
� #
�� �

�  � 
 � �
� ( � � � �
� 0 � � � �� " � �� � �
� � � �� � 
�

Meloid beetles - beetles pollinate more flowers than any other pollinator

Syrphid fly on bidens

Some flowers bloom only at night and moths are their principal pollinators

Larra wasp on larraflower – a predator of Mole Crickets!

Some cactus are dependent on bats as their only pollinators
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• Bees:
yellow, blue, purple

• Butterflies:
red, orange, yellow, 
pink

• Flies:
green, white

• Hummingbirds:
red, orange, purple
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Butterflies – perceive the widest range of colors in animal kingdom, ultraviolet to 
reds

Hoverfly on rose

Yellow flower attracted cloudless sulfur butterfly who laid eggs and this larva is the 
result
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Lilacs in Rochester NY

Below is buddleia – Butterfly Bush

Butterflies smell with feet and antennae
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Wild rose – Rhode Island
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Blooming season – longer, more pollination chances

Warmer weather better chances too

Size of flower attracts different pollinators

Night blooming cereus 

Flowers commonly produce nectar - encouraging pollination as well as providing 
food for hummingbirds and insects 

Insects  eat pollen as well.

Baiting  - presenting something the pollinator wants;  False nectaries fool hoverfly

Katydid chewing on flower (insects murder too)
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Favorite plants of insects and wildlife:

Larraflowers – larra wasp, other wasps, honeybees, great insectary plant
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Wind, rain are primary seed carriers

early 1800s traveled along rivers in Ohio & Indiana

planting apple nurseries



16

� � � � �%� � � �� � �

Seed eaters - animals which consume them or spread them around too
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Seed Germination

• Embryo – new plant
• Endosperm – food storage
• Seed Coat – protects from disease & insects & 

inhibits germination until conditions are right
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Cotyledons – seed leaves attached to embryo

Monocot – one leaf

Dicot – two leaves

True leaves later

Dormancy - protective mechanism within seed to prevent germination at the wrong 
time

Temperate plants usually require hard seed coat

Tropical plants usually no dormancy period - germinate readily
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Seed Germination

Maturity indicators:
• Ripe just before falls to ground
• Size, shape, weight, color
Viability indicators:
• Varies with plant
• Test by sinking in water
Break seed coating methods:
• Scarification (scaring)
• Stratification (cold treatment)

Maturity: examples:  bright red magnolia and coontie seeds

Brown and dries & blown by wind

Viability: Some tropical plants only 3-10 days

Test by sink to bottom in water (viable) except coonties, cycads and 
coconuts

Break seed coat: 

Scarification - scratching seed coating with sandpaper, scraping with knife, 
hammer or pliers, rolling on rough surface (acid soak-professionals only)

Stratification - storage in cold moist environment

Soak seeds 12-24 hours

Put seeds in closed plastic bag, 2-3 parts moist media to seeds

(medium:  coarse vermiculite, sphagnum peat moss, or equal parts peat, perlite, 
and coarse sand)

Store 1-4 months at 32-40 degrees (refrigerator) 
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Seed Germination

Optimal Environment:
• Sterile potting soil
• Temperature: air 70-85 degrees

soil 70-75 degrees
• Ventilation: increase with temperature
• Light: varies with plant
• Humidity: retain moisture in leaves
• Fertilizer: less is better

Soilless mix - Well-drained medium with ample moisture and oxygen

Contents:  Peat, perlite, vermiculite, ground pine bark, coarse sand

Ventilation - increase as temperature rises

Light - Inadequate---leggy plants with weak stems, sparse foliage

Excessive---short, stubby with chlorotic foliage

Humidity

Fertilizer – slow release in media or water soluble on soil after seedlings 
transplanted

(less is better)
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True to parent - exact replications

Obtain consistency in color, shape, flavor, resistance to bruising, etc

But, fewer and fewer varieties tend to be mass produced

Faster growth

Won’t talk about budding and grafting today.
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Stems

Softwood and semi-hardwood – current season’s growth (spring & early summer)

Hardwood (deciduous) – just before or during dormancy

Time of year considerations:

cold weather

Temperature 

Day length

Root cuttings not used as much – more labor intensive & not true to parent
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Healthy plants 

Mornings – plants full of moisture

Cuttings from area with most light

Node optional – pentas

Rooting hormones initiate root growth & development

optional – hibiscus

Which way is up?

Water – colored containers are best
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Bulbous Plants
Corms and tubers

	 � � 
 � �=

�� � �� �/ � �� � � � �
 �



24

� � � � � � 
�� � � � � � � � 
 �� � �%� 
 
 �� " �
Leaves

� �� �� � �
� �� 
� 


� � " � � ��

� � � � � � �� � ��

Violet with no petiole or only ½ inch – insert into soil to base of leaf

Begonia cut main veins – cut surface down & pin

Sansevieria – bottom side down
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Optimal Environment:
• Rooting time: 2-16 weeks
• Sterile potting soil
• Temperature: 55-65 degrees
• Humidity: close to 100% (misting)
• Fertilizer: less is better
• Prune if needed before transplanting
• Harden off before transplanting

Fertilizer slow release or water soluble after stuck or once rooted

Harden off before transplanting: reduce misting, increase light, increase 
temperature
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Air Layering
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Best on 3/8"-3/4" branches on peripheral where receives most light

Cut into cambium 1/4-1/2 way into branch and remove strip of bark around the 
branch. 

If stem is weakened by the cut, use a stick splint for support. 

Cover with a ball of moist sphagnum moss (optional soak in rooting hormone)

Wrap a piece of clear plastic around the branch and tie at each end. 

Roots in 1 month – year – varies with plant and time of year.
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Tip Layering
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The stem is cut 4-5 inches back from the tip (similar to air layering) and anchored 2-
3 inches in soil.

Best on plants with flexible stems

Best in spring
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Trench Layering

Similar to tip layering except a longer branch is placed in a trench and covered with 
soil, but the tip is left exposed.
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Herbaceous Perennials
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Daylilies have a fleshy root system with some varieties having what might be 
considered a rhizome type root system. 

clumping growth habit, separate by pulling apart, cutting

Retain enough stems, roots, modified stems to grow

(bromeliads, daylilies, liriope, African Iris, ornamental grasses)
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Bulbous Plants
True bulbs
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Bulbous Plants
Tuberous roots and rhizomes
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Dahlia – tuberous roots

Gloriosa lily
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Bulbous Plants
Pseudobulb (false bulb)
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Modified stems used for storage:

spider plants, keikis on dendrobiums, pseudobulbs on cattleyas
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Attract all insects, good and bad

Adapt and survive

Variety add interest to landscape
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Alternatives to citrus

More varieties with good characteristics

Nectarine: peaches and nectarines essentially have the same genes. A peach tree 
will produce peaches if it inherits the dominant, fuzz-producing gene. But it©ll make 
nectarines if it gets the recessive, or hairless, version of the gene. 
The cross between two nectarines will always result in nectarine offspring. 

Plum & kumquat, key lime & kumquat

Atemoya:  cross sugar apple & cherimola

Monsanto and new leaf potato…inserting BT organism

Roundup resistance

Sterile seed implications
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